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Tha Importance of occupation held longest as a risk 
factor for lung cancer was examined in a prospective 
study in Norway of 11,995 men, among whom 125 
cases occurred in a fotiow-up from 1966 through (978. 
Based on information about occupation held longest, 
the respondents were classified into 3 groups accord¬ 
ing to suspected exposure to respiratory carcinogens 
at the workplace. After stratification for age, place of 
residence and cigarette smoking, we found a highly 
significant relative risk of 2.6 for those judged to have 
experienced definite exposure versus the group with 
no workplace exposure. The apparent risk-enhancing 
effect of occupational exposure was observed for all 
histologic subtypes.'Stratification including a socioeco¬ 
nomic factor score led to a moderate reduction in the 
relative risk estimate. High risk estimates still ob¬ 
tained, however, for a limited number of occupations, 
the highest for workers in the mining and quarrying 
industries. Although the interpretation of the ob¬ 
served effect associated with a crude index of occupa¬ 
tional exposure may. be difficult, our results suggest 
that between 13 and 27% of che lung cancer cases 
observed among Norwegian men in the relevanc time 
period can be attributed to harmful work-place 
exposure. 

Epidemiological studies have identified a variety 9 f 
occupational carcinogens (Internationa! Agency for 
Research on Cancer, 1932), and several of these have 
been related to an increase in lung cancer risk. Yet, 
the importance of occupational exposures in the etiol¬ 
ogy of lung cancer is not easily quantified, and several 
different estimates of the proportion of lung cancer in 
men that can be attributed to occupational exposure 
have been published, ranging from 5 to 36% in popu¬ 
lations with different degrees of industrialization (Pike 
el al., 1979; Hammond and GarfinKd, 1980; Doll and 
Peto, 1981; Pastorino at at., 1984), 

Lung cancer is generally the end-result of multiple 
interacting factors,’ and the number of lung cancer 
cases causally related to occupational exposure may 
easily be underestimated if the synergistic and possibly 
multiplicative effect of occupational exposure and cig- 
f arette smoking is not taken into account. On the other 
| hand, because of the strong positive association often 
| observed between these two types of noxious expo- 
| sure, reported associations between occupational ex¬ 
posure and lung cancer may be difficult to interpret 
unless smoking has been well controlled for (Pike el 
al., 1979; Andersen ei al., 1982; Langard and Vigan- 
der, 1983). Results from studies of occupationally ex¬ 
posed cohorts are also critically dependent on the 
reference population selected (Andersen tt at., 19S2). 
When it comes Co the proportion of all lung cancers 
attributable to occupational exposure, it is not sum- 
dent to study the average relative risk and the propor¬ 
tion exposed. It is necessaty also to consider the 
correlation of occupations! exposure .with smoking and 
■h^ter-honHOCcupational ctiologic factors irt" the partlc- 
w _uiar':po'pulacjon. Ir is thus not surprising that a variety 
' of estimated of ihe proportion of all lung cancers attrib¬ 


utable to occupational exposure have been reported, 
and when reference is made to such values, the differ¬ 
ent qualifies lions that adhere to each estimate must be 
remembered. 

In Norway a number of retrospective cohort studies 
have related occupational exposure to substances such 
as nickel (Pedersen ei aL, 1973; Magnus ei al., 1982), 
hexavalent chromium (Langard et cl., 1980; Langlrd 
and Vigatider, 1983), aluminium (Andersen ei al., 
1982), and asbestos (Mows, 1977; Hilt et al, 1981); 
and general work-place pollution (Kjuus et al, 1982) 
to an increase in lung cancer risk, '(he prevalence in 
the general population of Norway of these and other 
occupational exposures is, however, not well estab¬ 
lished. and the implications of such exposures for the 
totai incidence of lung cancer are not clear. 

In the present report, wc assess the importance of 
occupational etiology in iuag cancers among Norwe¬ 
gian men, utilizing information on occupation held 
longest in a nationwide prospective study. This work 
hi part of a scries of reports based on a fallow-up of a 
cohort of Norwegian men and women. The purpose of 
the present study is (1) to examine the extent to which 
aggregates of occupations involving possible or defi¬ 
nite exposure to respiratory carcinogens have in¬ 
creased rates of lung cancer, and to discuss same of 
the methodological problems encountered when trying 
to account for the effects of smoking and other non- 
occopaiional factors that might confound this associa¬ 
tion; (2) to arrive at an estimate of the occupational 
etiologic component far lung cancer in Norway; and 
(3) by examining lung cancer rates by individual oc¬ 
cupations. to draw attention io specific groups for 
which more vigorous preventive action or furtlier stud¬ 
ies could be -warranted. 


MATERIAL AND .METHODS 

Tlte study was based on 2 groups of individuals 
(Tabic I); First, a probability sample of males was 
selected from the general adult Norwegian population 
as recorded in the i960 census, with the sampling 
fraction varying to some extent between different age 
classes and parts of the country. The second group 
consisted of brothers, living in Norway, of a sample of 
migrants to the United States. In 1964, a questionnaire 
covering demographic characteristics, occupation, 
smoking habits and cardiorespiratory symptoms was 
sent io these groups (Reid, 1966; Magnus ctal.. 1970). 
The response rate to ibis survey was 19%. In 1967, 
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